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@ Article for absorbing bodily fluids and controlling malodor created by sanie. 

@ An article (18) for absortsing bodily fluids and 
controlling malodor created by tiie presence of 
tiie bodily fluid. The article (18) includes a liquid 
penneable topsheet (20) and a liquid impenne- 
able bad^sheet (24) fbmning an envelope or 
cavity with the topsheet A liquid absorbent 
nnatenal (26) is disposed between tiie topsheet 
(20) and the backsheet (24). At least one bacte- 
rial growth inhibitor (30) is generally disposed 
between the topsheet (20) and tiie liquid absor- 
bent material (28). An odor control complex is 
disposed between tiie topsheet (20) and tiie 
badcsheet (24) and can include a sheet fbmi 
odor control member (44). The odor conti'ol 
agents forming the odor control complex can 
be protected against moisture by various 
artifices, including hydrophobically coating tiie 
odor control agent, shielding tiie odor control 
agent witi) a liquid impenneable sheet (52), and 
disposing the odor control agent where it is less 
likely to be contacted by moisture. The selec- 
tion of combination of odor control agents and 
tiieir relative disposition wittiin the article are 
designed to enhance their effectiveness in re- 
moving malodor from tiie article. 
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The present invention relates to an article for absorbing bodOy fluids and controlling madodor created by 
same. 

Absorbent pads designed to be worn by humans to absorb bodily fluids such as urine, menstnjal fluid, per- 
spiration, etc., Include such articles as disposable diapers, sanitary napkins, tampons, panty shields, and in- 

5 continence pads. In use, the absorbed bodily fluids become the source of malodors. In the case of sanitary 
napkins, these malodors result from the interactions among menstrual fluid, volatiles, and bacteria and their 
byproducts. Menstrual fiuki contains acidic, basic, and pH neutral compounds, which can forni malodors over 
a short time span. With some compounds, the odors can fonm as soon as the fluid exits the body. Consequently, 
a number of products have been developed for absorbing menstrual fluid and controlling certain of its quick 

10 fonning malodors. 

In addition, menstrual fluid which contains microorganisms can generate malodorous volatile byproducts 
over time frames of four hours or longer. Available products fail to sufficiently combat the entire spectrum of 
odor causing compounds and thus fail to control both quick forming odors as well as odors which develop over 
longer time periods associated with a significant presence of microorganisms. 

15 Various compounds, chemicals, mb(tures, and like materials (i.e., absorbents such as activated carbon, 
day, zeolites and molecular sieves), are useful in controlling malodors. Certain types of these materials are 
more effective against specific types of malodorous compounds. For example, a basic buffered composition is 
more effective than an acidic or pH neutral composition In controlling acidic odors present in menstrual fluid. 
Some products include more than one agent to neutralize the various pH elements (acidic, basic, or neutral) 

20 of the malodorous compounds. 

Examples of specific absorbent products providing odor control include a sanitary napkin disclosed in U.S. 
Patent No. 3,340,875 to Dudley etal. This produces odor absori)ent media consist of an activated day, or the 
like, in admixture with a cation exchange type solid material. The deodorizing media is a mixture of a neutral 
adsorbent material selected from the group consisting of activated carbon, activated alumina, activated silica, 

25 diatomaceous earth, infusorial day and attapulgite day and, in its preferred form, a polycartjoxyiic type ion- 
exchange resin. The resins are said to possess a spedal affinity for ammonia and the amines present in bac- 
terial decomposition products and will absorb such gaseous compounds which may be generated within the 
napkin. The preferred resins are the AMBERLITES® from Rohm and Haas Company. The preferred location 
for the odor absort)ent media is upon the interior surface of the outermost layer of crepe wadding in the napkin 

30 which will be placed toward the body. In particular, the top layer of wadding has dispersed over its surface facing 
the interior of the napkin, deodorizing media which may include a suitable bonding agent, such as polyvinyl 
alcohol. 

U.S. Patent No. 4,661,101 to Sustmann disdoses a catameniai device including a microbistatic or micro- 
bicidal and deodorizing fibrous core and an outer covering of an untreated, pH-regulating. or buffered fibrous, 

35 cellulose material. A major objective of the invention is to prevent the microbistatic agent from contacting the 
vaginal mucous. Thus, the agent is firmly anchored to the core, which includes a fibrous cellulose material modi- 
fied by antonic moieties and finished with microbistatlcally active cations attached to those moieties. Suitable 
cations indude heavy metal ions, ions of transition metals, quaternary ammonium ions or any mixture thereof. 
The core material can be maintained at a pH range of 4 to 5. The outer layer of this device may be a pH-reg- 

40 ulating fibrous cellulosic material modified by cart)oxymethyl groups for maintaining the fiber pH value at 3 to 
4. The outer layer may also be a buffer impregnated material containing dtric acid, sodium hydroxide, and ottier 
ingredients having an optimum pH buffering range of about 4 to 6. 

U.S. Patent 4,059,1 14 to Richards disdoses a disposable shield utilizing an absorptive portion having an 
antimicrobial agent alone or in conjunction witti a malodor counteractant Incorporated therein. As the antimi- 

45 crobial agent, a 1 .25% isopropyl alcohol solution of "Ozone Bouquet" 96025 firom Monsanto Co. was applied 
to the inner surface of the absorptive layer. 

Canadian Patent No. 474,818 disdoses a sanitary napkin which incorporates a quaternary ammonium salt 
into the cellulosic pad in the portion of tine pad adjacent the surface which is initially contacted by the liquid 
body excretion. When the liquid body excretion contacts the quatemary ammonium compound, there is some 

SO reaction with the odor producing matter In ttie excretion which mitigates odors and which effectively prevents 
ttie subsequent development of odors. 

U.S. Patent No. 4,289,513 to BrownhPI et al discloses activated sorption paper capable of being Incorpo- 
rated into a sanitary napkin. The paper contains sorption partides which indude activated carbon, activated 
silica gel, polymeric absorbance materials, molecular sieve Ion exchange resins, and other carbonaceous ma- 

55 terials, whereby the particles are substantially unifomily dispersed throughout all dimensions of the fibrous pa- 
per base material. A starch or starch-like binder is incorporated witii the partides to fbmn the paper. While the 
location of the paper Insert within the sanitary napkin is optional, a placement intermediate the width of the ab- 
sort)ent pad is prefsnred. 
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U.S. Patent No. 3,794,034 to Jones discloses a body waste fluid absorbent pad, such as a sanitary napkin, 
whereby a substantial portion of the pad has a water soluble, weakly acidic, buffered solid composition having 
an aqueous pH range of 3.5 to 6.0ln the dry reservoir portion of the pad. The controlled pH range of the buffered 
pad Inhibits the rapid formation of ammonra and volatile amines from the urea, uric acid, amino acids and pep- 

5 tones in the body waste fluids, by bacterial and enzyme action. The buffered pH acidic reservoir has a two-fold 
function. First, it inhibits bacterial growth In the proteolytic degradation of the excretory products. Secondly, 
the ammonia and amines,*which are initially excreted in the waste fluids, are immediately neub^lized by the 
buffer composition, fomiing nonvolatile salts. Preferably, the buffer impregnated tissue sheets utilized in the 
sanitary napkin are disposed adjacent the surface of the napkin which first receives the menstrual fluM. 

10 U.S. Patent No. 3,804,094 to Manoussos etal discloses a sanitary napkin including a body of an absorbent 
material having a fluid pemfieable outer portion containing periodic acid in amounts effective to deodorize fluid 
menstrual discharge over a prolonged period, even when the napkin has been removed for up to five hours. 
The entire absorbent material need not be impregnated or saturated with periodic acid. Only the fluid permeable 
outer portton which directly contacts the body need contain the periodic ackl. 

15 U.S. Patent No. 4,525,410 to Hagiwara et al discloses a fiber article packed with natural or synthetic zeolitic 
particles having at least one metal ion with a bactericidal property. Suitable applications of the fabric article 
include mats, beds, bedclothes, pillows, filters insoles of shoes, and general sanitary goods. The Si02/Al203 
ntole ratio of the zeolite should be at most 14, preferably 11. Thus, zeolites commonly known as molecular 
sieves are unsuitable. 

20 U.S. Patent No. 4,372,309 to Fowler discloses moisture absoriDent pads having incorporated therein any 
one of a number of known bacterial static agents for preventing biological degradation of urine and the formation 
of anunonia and amines. The absorbent may also include a substance (such as boric acid or citric acid) for 
absorbing volatile nitrogenous compounds. 

U.S. Patent No. 4,381 ,784 to Aberson etal discloses an absorbent device, such as a sanitary napkin conv 

25 bined with a blood gelling agent, designed to absorb blood or blood-like fluids. The blood gelling agents are 
generally of two types: dicarboxylic anhydrides and polycations, and the agents woric best at a pH range of 6.2 
to 7.2. The blood gelling agent Is disposed in conjunctton with conventional fluid direction means such as em- 
bossed lines, uniformly with the absorbent component. In a uniform layer near the bottom of the napkin, or in 
a single Intermediately positioned layer with or without suitable caniers. 

30 U.S. Patent No. 3,856,014 to Yamauchi discloses a sanitary napkin for deodorizing malodorous liquid. The 
deodorant combats basic malodorous constituents, acidic malodorous constituents, and neutral malodorous 
constituents. The napkin contains at least one layer of staple fibers having adhered thereto a porous resin pow- 
der. The resinous powder is preferably in the fonm of an acid salt fonmed by neutralizing amino groups in the 
resin with acids, whereby the resinous powder has a water content of 30 to 50 per cent. The components of 

35 the napkin are arranged whereby two layers of staple fibers containing the deodorant are separated by at least 
one layerof water absorbing paper and surrounded on one side with at least one layer of water-repellent paper 
and on the other sMe with at least one layer of water absorbing paper. The entire napkin Is housed within a 
non-woven fabric wrapper. Also, a sheet of staple fibers containing activated carbon powder may be used for 
either of the two sheets of staple fibers, and this deodorant powder may be disposed in the water absorbing 

40 paper between the two sheets of staple fibers. 

U.S. Patent No. 2,690,41 5 to Shuler discloses a flexible odor-adsorbent sheet, which consists of granulated 
odor-adsoriDent material adhered to an open gauze web with a water emulsion asphaltic type adhesive. The 
odor adsorbent material is preferably granulated activated carbon. The disposition of the adhesive upon the 
gauze web does not substantially impair the over-all porosity or fluid pervious nature of the gauze and permits 

45 the free flow of fluid through the gauze containing the particles. 

U.S. Patent No. 4,583,980 to Schneider et al discloses a sanitary hygiene product having an absorbent 
layer of suitable fibrous material penetrated as uniformly as possible by the esters of citric acid and/or acetyl- 
citric acid for preventing the local decomposition of the secretions taken up in the absorbent layer. 

U.S. Patent No. 3.920,020 to Kraskin is directed to methods and means for controlling undesirable prob- 

50 lems such as menstrual malodor, caused by formation of undesirable products on body surfaces and environs 
as a result of microbial action on iipoidal materials in body secretions. The malodors may be eliminated by ap- 
plying to the situs of fomiation of the undesirable products, an inhibitory amount of an amino acid compound. 
The amino acid compounds are available as free acids, acid salts, and salts preferably in a situs of operation 
with a pH near neutrality, about 6.2 to 8.5. Although the amino acid compound may be distributed uniformly 

55 throughout a catamenial dressing, it is prefered to place it in that portion which first contacts the body discharge. 
U.S. Patent No. 4,055,184 to Karami discloses an absorbent pad containing a solid finely-divided mbcture 
of a hydrdyzed starch-polyacrylonltrile graft copolymer In acidic form and a water soluble basic material such 
as sodium bicarbonate disposed throughout a water absorbent mass such as cellulosic fibers. In another em- 
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bodlment, the mixture is sprinkled between layers of absorbent fibrous material or on the faces thereof. The 
mbcture can be concentrated at the upper face of the pad or at the bottom face of the body of the pad. 

U.S. Patent No. 795,562 to Tatti discloses dress shields or insoles containing a compound for absorbing, 
neutralizing, and deodorizing sweat The compound consists of a mixture of wood-charcoal, calcined magne- 
5 slum or magnesium oxide, slaked lime or calcium hydrate, and zinc oxide. 

U.S. Patent No. 4,715,857 to Juhasz etal discloses an antibacterial wound dressing that absorbs bacteria, 
reduces bacterial growth (by limiting oxygen availability), and provides a bacterial barrier, thereby minimizing 
external and cross-contamination. An activated charcoal fabric is disposed between two "enveloping" penne- 
able material layers. 

10 International Publication No. WO 81/01643 conresponding to International Application No. 
PCT/US80/01662 discloses a diaper incorporating an inorganic aluminosilicate zeolite ammonium ion ex- 
change material fbr removing ammonia (and other toxic or potentially toxic nitrogenous In-itants) from waste 
matter in the diaper. Additional capacity for removal of ammonia or other toxic substances can be achieved by 
the incorporation of activated carbon, amorphous pemiutite type aiuminosllicates, crystalline aluminosllicates, 

IS or day minerals. In the case where sodium exchanged zeolites are used, the pH range of the urine in the wet 
diaper can be controlled between 6 and 8 by the use of buffers. The active ingredients are evenly dispersed 
within the fibrous Interiayer of a conventional disposable diaper. 

U.S. Patent No. 2,024,145 to Pine discloses a napkin incorporating a deodorant in liquid form in mixture 
with a substance acting as a binder, whereby the mixture Is sprayed upon or othenAfise Incorporated into the 

20 material constituting the napkin. Additionally, the mbcture can be applied to a strip of gauze material tbmiing a 
middle layer of the napkin. 

Union Carbide brochure "Abscents-A new Approach for Odor Control" by Anthony J. GloffiB, copyright 
1 988, discloses that synthetic zeolites, or molecular sieves, can contribute to odor control and specifically could 
be used in feminine care products including menstrual pads and tampons. A sampling of the classes of odor 

25 causing compounds that ABSCENTS can effectively control includes organic acids, aldehydes, ketones, mer- 
captans, ammonia, and indoles. Test results with triethytamine and Isovaleric acid illustrate that ABSCENTS™ 
removes these odorous compounds to low ooncentrattons below threshold detection values. 

An article by Ward Worthy, entitled, "New Molecular Sieves Eliminate Odors," C&EN, May, 1 988, discloses 
that Union Carbide is mari<eting synthetic molecular sieves under the ABSCENTS™ and SMELLRITE™ names 

30 for use in various articles including menstrual pads. 

While the documents discussed above may disclose products which exhibit some of the characteristics of 
the present invention, none of them discloses or suggests the present Invention (Including the advantages 
thereof), which achieves the objectives as discussed below and one of them being to provide an improved article 
fbr absorbing bodily fluids and controlling malodor created by the presence of the bodily fluid in the article. 

35 The invention therefore provides such an article as evident from one of the independent claims 1, 13, 14, 
1 5, and 1 8. Further advantageous features, aspects and details of the invention are evident from the dependent 
claims, the description, examples, tables and the drawings. The claims are intended to be understood as a first 
non-limiting approach of defining the invention in general ternis. 

The invention provides a multicomponent odor control device and an absori}ent device that controls odors 

40 and which, for example, can be a sanitary napkin containing more than- one component for controlling odors. 

DEFINITION 

As used herein tfie term "test volatile mixture" refers to a mbcture consisting of: (1) 100 microliters di-n- 
45 propyl sulfide; (2) 1 00 microliters of furaldehyde; (3) 1 00 microliters of triethylamine; (4) 200 microliters of iso- 
valeric acid and (5) 100 microliters of pyridine. 

To achieve tiie objects and In accordance with the purpose of the present Invention, as embodied and 
broadly described herein, an article is provided for absorbing bodily fluids and controlling odor created by the 
presence of the bodily fluid in the article. The article is meant to be wom by the user and typically covers a 
50 portton of the user's anatomy, and in this sense tiie article can be referred to as a garment Such article incor- 
porates a multiple component odor control system of odor control agents disposed to control acidic, neutral, 
and basic malodors. and to Inhibit the growth of odor causing bacteria. Aspeclfto example of an article according 
to the present invention includes a liquid permeable topsheetor cover; a liquid impermeable backsheet or baffle 
which can be joined to the cover to form an envelope or cavity; a liquid absorbent material disposed in the cavity 
55 fonned between the topsheet and the backsheet. the liquid absorbent material being positioned to absortD liquid 
passed through the topsheet; at least one bacterial growth inhibitor generally disposed between the topsheet 
and the liquid absorbent material, whereby liquid passed through the topsheet generally contacts the bacterial 
growth inhibitor prior to the liquid absort)ent material; and an odor control complex disposed between the top- 
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sheet and the backsheet; the odor control complex includes odor control agents selected so that in combination 
with all of said bacterial growth inhibitors, malodors arising from the article become reduced to levels undetect- 
able by the human olfactory sense for a period of time of at least about four hours. 

The topsheet desirably includes a liquid pemieable material that allows passage of bodily fluid there- 

5 through. The topsheet can be apertured and desirably is provided in one or more of the forms including: woven 
webs, nonwoven webs, spunbond nonwoven webs, meltblown webs, spunbond-meltblown webs, and coforms 
of one or more of the foregoing. The materials used to form the foregoing webs can be of any type without regard 
to crystalline or noncrystalline characteristics, as long as they can be spun into filaments. Examples of suitable 
materials include polyolefins such as polypropylene. 

10 The backsheet can be in the form of a sheet or film of polymeric material that is impervious to bodily fluid 
and so prevents such liquid from escaping and soiling undergarments or the like. The backsheet can be flexible 
and desirably Is formed of a polyethylene film that is impervious to both liquid and vapor. However, another 
alternative embodiment for the backsheet is a vapor permeable, but body fluid impermeable, layer of a blown 
microfiber web such as a spunbonded polypropylene web. In a still further alternative embodiment, the back- 

15 sheet couid be fomned of a fiber-reinforoed layer of a rubbery filnvforming polymer such as butadiene-styrene. 
The liquid absortsent material includes one or more layers of fluffed cellulose pulp material conventionally 
used In sanitary pads, diapera and the like. Desirably, the liquid absorbent material of the present invention 
can include superabsori3ents, either alone or combined with fluff. Other suitable liquid absorbent materials in- 
clude cellulosic derivatives such as rayon and cotton, synthetic polymers, and synthetic polymer blends such 

20 as polyester, polypropylene, nylon, polyethylene, and the like. 

The bacterial growth inhibitor is capable of inhibiting the growth of bacteria present in menstrual fluid and 
in the article itself while not disturbing the normal flora present on the skin's surface. The bacterial growth In- 
hibitor includes one or more of the inhibitors taken from the group including, but not limited to: chlorhexidine, 
quaternary ammonium compounds, cupric salts, chelating agents, parabens, chitln, and pH buffered materials. 

25 The odor control agents selected to fornn the odor control complex desirably include a combination of at 
least two agents taken from the group including: natural zeolites, synthetic zeolites (such as, for example, alu- 
minosDicate molecular sieve powdere), activated cart>on, activated day. activated alumina, silica gels, acidic 
buffered pulp material, basic buffered pulp material, neutral buffered pulp material, cellulose web materials, chit- 
in, polymeric resin materials, ion exchange resins, polymeric resin adsorbents of Insoluble cross linked poly- 

30 mere in bead form, elastomeric meltblown material, elastomeric polystyrene material, and peat moss. 

In some embodiments of the present invention, the effectiveness of the odor control agents Is enhanced 
by disposing the liquid absorbent material between the topsheet and the odor control agents in a shielding man- 
ner that reduces exposure of the agents to bodily fluid. Accordingly, the odor control agents which benefit most 
from the shielding disposition of the liquid absori)ent material include natural zeolites, synthetic zeolites (such 

35 as, for example, aluminosilicate molecular sieve powdere), activated carbon, and polymeric resin adsorbents 
of insoluble cross-linked polymere in bead fomn. 

In other embodiments of the invention, the odor control agents are disposed within the absorisent material 
in a relative orientation to each other that enhances their odor control capabilities. For example, a pH buffered 
pulp is integrated with a fluff layer which fbnns the liquid absorbent material, and at least one molecular sieve 

40 is disposed generally towards the backsheet. Another example is similar to the previous example, except that 
the molecular sieve has been hydrophobically coated and may be disposed generally homogeneously through- 
out the absorbent material. Two other examples are similar to the two previous examples, except that In each 
case the liquid absorbent material may also contain chitin disposed therein generally towards the topsheet, 
thereby enabling the chitin to directly contact the bodily fluid and gelatinize such waste fluid. Yet two further 

45 examples are similar to the flrst two examples, except that, in each case, the chitin may also be hydrophobtoally 
coated and disposed generally homogeneously throughout the liquid absorbent material. 

In other embodiments of this invention, a top fluff layer of basic buffered pulp and a bottom fluff layer of 
acidic buffered pulp are provided. A molecular sieve may be disposed between the top and bottom layere of 
buffered pulps. The molecular sieve may be hydrophobically coated to reduce the wetting thereof by bodily fluid. 

50 Additionally, chitin may be disposed in the top fluff layer and concentrated generally in the vicinity of the top 
fluff layer near the topsheet. thereby enabling the chitin to gelatinize any waste fluid directly contacted by the 
chitin. In an alternative embodiment, the chitin may also be hydrophobically coated and disposed generally ho- 
mogeneously throughout the top fluff layer. 

In still other embodiments, the invention further includes a vapor permeable, water repellent web disposed 

55 between the liquid absort)ent material andthemolecularsieveodorcontrol agentto further protectthemdecuiar 
sieve from wetting. 

In still further embodiments including a topsheet. backsheet, llqukJ absorbent material, and a bacterial 
growth Inhibitor, the invention further indudes a sheet form odor contrd member, which can indude a mdecular 
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sieve integrated with a carrier substrate. The substrate may be selected from the group of substrates Including: 
spunbond substrates, spunbond-meltblown substrates, spunbond-meltblown-spunbond substrates, and cellu- 
lose webs. Furthermore, the molecutar sieve is in particulate fonn and adhered to the substrate by a suitable 
binder such as polyvinyl alcohol or latex. In a further refinement of these embodiments, the article includes a 

5 vapor permeable, water repellent web, and the sheet form odor control member Is directly adjacent to the water 
repellent web. This sandwiches a polymeric resin of insoluble cross linlced polymers in bead form between the 
water repellent web and the sheet fonm odor control member. 

Other embodiments of the present invention are in the form of a sanitary napkin for absorbing menstrual 
liquid and controlling odor created by the presence of the bodily fluid in the napkin. The napkin Includes, in the 

10 following relative order a liquid permeable topsheet in the fonm of a spunbond web; a bacterial growth inhibiting 
meltblown web carrying a solution of chlorhexidine digluconate; a liquid absorbent material positioned to absorb 
liquid passed through the topsheet and the bacterial growth Inhibiting web, the absorbent material including: a 
buffered pulp fluff layer further including citric add and its trisodium salt and having a pH of about 5.5, a second 
pulp fluff layer, and hydrophobically coated chltin disposed between the buffiered pulp layer and the second 

IS pulp fluff layer; a vapor pemieable water repellent web including meltblown fibers fonmed from a blend of an 
olefin and a styrene-ethylene-butyiene-styrene block copolymer, a particulate polymeric resin including a resin 
of insoluble cross linked polymers in bead fonn; a cellulosic web having particles joined thereto by a polyvinyl 
alcohol binder, the particles being selected from the group of molecutar sieves including natural zeolites, syn- 
thetic zeolites, such as, for example, alumlnosllicate molecular sieve powders, activated clay, activated carbon, 

20 activated alumina, and silica gels; and a liquid impermeable backsheet; wherein the vapor permeable water 
repellent web is adapted to reduce contact of menstrual liquid with the molecular sieve carried on the cellulosic 
web. 

The accompanying drawings, which are incorporated in and constitute a part of this specification, illustrate 
embodiments of the Invention and, together with the description, serve to explain the principles of the Inventton. 
26 Fig. 1 is a schematically presented, perspective view of one embodiment of the present invention with sec* 
tions cut away for ease of viewing components of the embodiment that otherwise would be hklden from view. 

Fig. 2 is another schemata representation of a perspecth^e view of another embodiment of the present in- 
vention with sections cut away for ease of viewing components of the embodiment that otherwise would be 
hidden from view. 

30 Fig. 3 is a schematically presented, perspective view of yet another embodiment of the present invention 
with sections cut away for ease of viewing components of the embodiment that otherwise would be hidden from 
view. 

Fig. 4 is yet another schematic representation of a perspective view of still another embodiment of the in- 
vention with sections cut away for ease of viewing components of the embodiment that otherwise would be 
35 hidden from view. 

Fig. 5 is another schematic perspective view of one other embodiment of the Invention with sections cut 
away fbr ease of viewing components of the embodiment that otherwise would be hkiden from view. 

Fig. 6 is a schematic representation of a perspective view of yet another embodiment of the present inven- 
tion with sections cut away for ease of viewing components of the embodiment that otherwise would be hidden 
40 firom view. 

Fig. 7 Is a schematically presented, perspecth/e view of an article made in accordance with the present 
invention with sections cut away for ease of viewing components of the arttole that otherwise would be hidden 

firom view. 

Reference now will be made in detail to the presently prefenred embodiments of the present Invention, one 
45 or more examples of which are illustrated in the accompanying drawings. Each example is provided as an ex- 
planation and not a llmltatton of the invention. In fact, it wOl be apparent to those skilled in the art that various 
modifications and variations can be made In the present invention without departing firom the scope or spirit of 
the invention. For instance, features illustrated or described as part of one embodiment, can be used on another 
embodiment to yield a still further embodiment Thus, it is intended that the present invention cover all modifh 
50 cations and variations of this invention, provided they come within the scope of the appended claims and their 
equivalents. 

The present invention contemplates an article for absorbing bodily flukJs and controlling odor created by 
the presence of the bodily fluid in the article. In embodiments of the invention as shown for example in Figs. 
1-7, an article in accordance with the scope and spirit of the present invention is generally designated by the 
55 numeral 18. The article can be a feminine pad, a sanitary napkin, a panty liner, an incontinent garment, a diaper, 
eta For purposes of explaining the Invention herein, article 18 is depicted schematically as an elevated per- 
spective view of a menstrual pad having certain porttons cut-away for ease of viewing the components disposed 
inside the pad. 
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In accordance with the present invention, the article includes a liquid permeable topsheet (also known as 
a "cover^. The topsheet provides a smooth, non-inritating surface which contacts the skin of the user, who typ- 
ically wears the gannent Desirably, the topsheet presents a supple an appealing texture to the touch. The top- 
sheet should have sufficient coherent strength to maintain its integrity either wet or dry so that It can be cleanly 

5 and completely removed from the wearer's skin after use. Furthermore, the topsheet Is sufficiently porous so 
as to permit ready passage of the bodily fluids through the topsheet to permit absorption of the bodily fluids by 
the article. The topsheet is desirably formed of fibers or filaments made from one or more of the materials taken 
from the group Including: poiyolefins. such as polypropylene, polyethylene and polybutylene; polyesters; poly- 
amides; and cellusose. Using one or more of such materials, the topsheet can be formed as oneof thefollowing: 

10 woven webs, nonwoven webs, spunbond nonwoven webs, meltblown webs, spunbond-meltblown webs, ther- 
mally bonded carded webs, water laid webs, air laid webs, and confonms of one or more of the foregoing struc- 
tures. Examples of coforms may be found in: (1) E.P. Application 89104799.5 filed March 17, 1989, and (2) 
E.P. Application 89104850.6 filed March 17, 1989, The contents of these applteations, which have been as- 
signed to the assignee of the present application, are hereby Incorporated by reference. 

15 As embodied herein and shown for example in Figs. 1-7, article 18 includes a liquid pemieable topsheet 
20. As shown for example in Figs. 1-3 and 5-7, topsheet 20 can include a plurality of apertures 22 defined 
through a generally centrally located region of topsheet 20 (to avoid unduly oompllcating the Figs., only a few 
apertures are shown). Apertures 22 can take any of various fonms, including circular holes as shown for example 
in Figs. 1 , 5, and 6 and linear slits as shown for example In Figs. 2, 3, and 7. In use, topsheet 20 is positioned 

20 next to the body source of the bodily fluid. 

In further accordance with the article of the present invention, a liquid impenfneable backsheet 24 (also 
known as a "baffle") Is provided. The backsheet 24 Is desirably In the fonfn of a sheet or film of material which 
is impervious to both liquid and vapor so as to eliminate any possibility of liquid or unpleasant odor escaping 
through the backsheet 24. Plastic material such as polypropylene, polyethylene or water proof paper are suit- 

25 able materials for the backsheet. In an alternative embodiment, a waterproof film or layer may be laminated to 
the same material as the topsheet to form the backsheet material 24. In another alternative embodiment, the 
backsheet 24 may be a vapor penneable, but body fluid Impermeable, layer of a blown microfiber web such 
as a spunbonded web of polypropylene. Such a material allows the passage of water vapor, and this escape 
of water vapor from the article adds to the general comfort of the user by preventing undue moisture buildup 

30 in the article yet still preventing leakage of the bodily material to undergamnents or the like. In yet another al- 
tematlve embodiment, the backsheet 24 could also be a fiber reinforced layer of a rubbery film-fomning polymer 
such as butadiene-styrene. 

Backsheet 24 and topsheet 20 are sufficiently joined to one another's respective peripheral edges to be- 
come integral components and effectively fonfti an "envelope" which defines a cavity for receiving the other conv 

35 ponents of article 18. Any suitable adhering means may be employed such as glue or other like adhesives, 
heat seals, sonic welds, pressure sensitive adhesives, spot bonds, or crimps. Additionally, as Is well known, 
backsheet 24 may further contain an adhesh^e strip or other positioning means (not shown), thereby allowing 
article 18 to be securely affixed to an undergamfient or the like. 

In yet further accordance with the article of the present invention, a liquid absorbent material 26 is disposed 

40 between the topsheet 20 and the backsheet 24, and has an upper surface 28 opposing, though not necessarily 
touching, the topsheet 20. The liquid absorbent material 26 Is positioned so as to absorb the bodily fluid that 
passes through the topsheet 20. A number of suitable materials are known In the art for use as liquid absort>ent 
material 26, and any of these known materials are within the scope of this invention. Desirably, the liquid ab- 
sorbent material 26 includes any cellulose material. Examples of suitable liquid absorbent materials include 

45 cotton gauze, wood pulp, wood fluff, a cofonm (a poly/pulp blend), tissue wadding, superabsorbents. and conn- 
blnatlons of any of the foregoing materials. As embodied herein and shown for example In Figs. 1-7, garment 
18 Includes one or more layers of liquid absorbent material 26 disposed between topsheet 20 and backsheet 
24 and having an upper surface 28, which opposes topsheet 20. 

It is generally known to those skilled in the art that bacteria present in menstrual fluid eventually metabolize 

50 the constituents of the fluid, such as proteins and fatty acids, and form byproducts which can be malodorous. 
When microorganisms present in menstrual fluid are allowed to grow In a used product such as a sanitary nap- 
kin, the number and amount of malodorous volatlles Increases over the long term (at least about four hours). 

In still further accordance with the present invention, odor protection over the long term (at least about 4 
hours) is fecilitated by providing at least one bacterial growth inhibitor 30. The bacterial growth inhibitor 30 is 

55 only effective if it directly contacts the bacteria in the menstrual fluid. Moreover, the longer the period of contact, 
the more effective Is the antimicrobial action. Thus, in the present invention it Is important to dispose tiie bac- 
terial growtii inhibitor 30 where it can direcUy contact :he bacteria In ttie menstrual fluid prior to tiie fluid being 
absorbed in liquM absorbent material 26. Accordingly, in tiie present invention, tiie bacterial growtii inhibitor 
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30 generally Is disposed between the topsheet 20 and the uppermost layer of liquid absorbent niaterial 26. So 
located, liquid that passes through the topsheet 20 generally contacts the bacterial growth inhibitor 30 prior to 
contacting the liquid absorbent material. The bacteria in the menstrual liquid, for example, are inhibited from 
growing or are killed upon contacting the inhibitor. 

5 Moreover, another important consideration of the present invention is that any antimicrobial agent provided 
In the article of the present invention, must be able to Inhibit the growth of the bacteria present in menstnjal 
fluid and on the article, while not disturbing the nonnal flora present on the skin's surface. The Interposition of 
the topsheet 20 between the body and the bacterial inhibitor 30 greatly lessens undesirable disturbance of the 
flora present on the skin's surface. 

10 As shown schematically in Figs. 1-7 for example, article 18 Includes at least one bacterial growth inhibitor 
30 (the presence of the bacterial growth inhibitor is schematically denoted by Xs 30 in the Figs.) generally dis- 
posed between topsheet 20 and upper surface 28 of liquid absorbent material 26. This locates the bacterial 
growth inhibitor on the layer of liquid absorbent material 26 disposed closest to topsheet 20. 

In selecting bacterial growth inhibitors suitable for use in the present Invention, a number of factors should 

IS be kept in mind. Among the factors detemiining the mechanism required for the inhibition of growth of a par- 
ticular bacteria are: (1) the species of bacteria; (2) the presence of special stoictures such as spores or cap- 
sules; and (3) the presence of extraneous materials such as blood and protein. Three ways in which antimi- 
crobial agents act are: (1) to damage the cell membrane of the bacteria; (2) to irreversibly inactivate its proteins; 
and (3) to damage the nucleic acid. Antimicrobial agents that damage tiie cell membrane of the bacteria Include 

20 surface-active disinfectants and phenolic compounds. Literature examples of surface active disinfectants are 
cationic agents such as quatemary ammonium compounds; anionic agents such as soaps or fatty acids; non- 
tonic agents such as TRITON X-100^ (available from Rohm & Haas); and amphoteric agents such as glycine 
substituted with long chain aikyi amine group. Phenolic compounds cause membrane damage to the cell ttiat 
results in leakage and lysis. Some examples of phenolic compounds having antimicrobial effects Include: (1) 

25 cresols; (2) diphenyl compounds such as hexachlorophene; and (3) alcohols. Agents that denature proteins 
include acids and alkalies. Agents that modify functional groups of proteins and nucleic acids include heavy 
metals and oxidizing agents. The heavy metals that modify functional groups of proteins and nucleic acids In- 
clude mercurials and silver. Oxidizing agents that modify functional groups of proteins and nucleic acids include 
halogens and hydrogen peroxide. The halogen oxidizing agents that exhibit antimicrobial effects include iodine 

30 and chlorine. 

The bacterial growth Inhibitor can include one or more inhibitors selected from the group that includes: 
chlortiexMine, quatemary amnfK)nlum compounds, cupric salts, chelating agents, parabens (metiiyl, ethyl, and 
propyl), chitin, and pH buffered materials. DIsodium ethylenediaminetetraaceticacid (EDTA), mentioned in U.S. 
Patent No. 4,356,190, is a strong chelating agent and exhibits antimicrobial effects. Desirably, the bacterial 

35 growth inhibitor includes chlorhexidine digluconate, which is believed to be a suitable commercially available 
antimicrobial agent. Chlorhexidine digluconate inhibits the growth of a broad spectrum of bacteria. Chlorhexi- 
dine digluconate Is also readily soluble in water. Thus, It Is a relatively simple procedure to prepare a solution 
with chloriiexidine digluconate and apply the solution to various materials. Its effectiveness is not signiflcantiy 
reduced by the presence of organic matter such as blood. It clings to human skin, but is not absorbed through 

40 ttie skin. Finally, chlorhexidine digluconate binds well to many fabrics, particularly cotton and pulp. 

One means of enhancing the Inhibitor's efficacy Is to impregnate tiie bacterial growth inhibitor Into an insert, 
and then dispose ttie Impregnated insert directly beneatti ttie topsheet As schematically shown in Figs. 1, 3. 
and 5-7 for example, bacterial growth inhibitor 30 is impregnated into an insert 32, which desirably is fomned 
of a meltblown polypropylene web, or other suitable material such as cellulose pulp, and located immediately 

45 below topsheet 20. Moreover, insert 32 is desirably located beneath the regk>n of topsheet 20 In which apertures 
22 are defined. 

An example of a meltblown polypropylene Insert impregnated wltti a bacterial growtti inhibitor can be made 
by preparing a solution of the antimicrobial containing hexanol as a wetting agent for a fabric fornied as a poly- 
propylene meltt)lown web. Then the polypropylene fabric is dipped in the solution, passed through a ringer, and 

so dried in air. A meltt)lown insert has a good affinity for TEA, PYR, and propyl sulfide. In fonnulating a cellulose 
pulp insert, an appropriate amount of the bacterial growtti inhibitor (chloriiexidine digluconate solution for ex- 
ample) is added to a dilute slurry of pulp, which Is fQtered and washed with water. The pulp is ttien dried and 
fluffed to yield a fluff pulp insert containing desirably 1 .5% by weight of tiie antimicrobial agent A unlfomn dis- 
tribution of the antimicrobial agents can be obtained by each of the foregoing methods. 

55 In an altemative embodiment such as shown schematically in Fig. 2 for example, bacterial growtii inhibitor 
30 Is disposed upon upper surface 28 of liquid absorbent material 26. which is in turn directiy disposed beneatii 
topsheet 20. This can be accomplished by spraying the inhibitor onto upper surface 28 of liquid absorbent ma- 
terial 26. As schematically Illustrated In Fig. 3 for example, 5 mQligrams of chlorhexidine digluconate 30 can 

8 



EP 0 510 619 A1 



be sprayed in solution iom onto a meltblown insert 32, which can be disposed between the uppermost surface 
28 of liquid absorbent material 26 and topsheet 20. while disposed beneath apertures 22 of topsheet 20. The 
parabens and some of the other bacterial growth inhibitors are desirably handled in an ethanol/water mixture 
and sprayed onto an Insert material fonming a carrier system. 
5 In a further alternative embodiment schematically fliustrated in Fig. 4 for example, article 18 may also in- 
clude a bacterial growth inhibitor 30 in the form of a surface segregated sOoxane derivative incorporated into 
topsheet 20. 

Odor control agents have been chosen for their ability to absorb a broad spectrum of odors present in men- 
strual fluid and its byproducts which is measured by an odor threshold. The odor threshold value Is the minimum 

10 concentration in air of a volatile that is detectable by the human nose. Thus, to completely remove odor, the 
concentration of all the odorous volatiles must be brought below each individual odor threshold value. Using 
gas chromatography (GC), at least 50 different volatiles can be observed in used menstrual pads, and about 
35 of the volatiles have a distinctive odor, many of the odors being recognized as either acidic or sutfurous. Of 
these 35, about 1 5 have a malodor. The malodorous volatiles from used menstrual pads are a complex mixture. 

IS Acidic, basic, and neutral volatile components are all present. Some of these volatiles have odor thresholds 
as low as one part per trillion. Used menstrual pads have been found to contain many malodorous chemical 
compounds, and these Include triethylamine, pyridine, furaldehyde. Isovaleric acids, and dimethyl sulfides. 

Five volatile liquids were chosen to investigate the odor absorbing properties of materials for use in this 
invention, because each one: (1) represents a chemical dass of compound found In used menstrual pads; (2) 

20 can easily be separated during gas chromatography; and (3) has a similar volatility to each of the other four 
chosen volatiles. Triethylamine (TEA) is an organic ammoniacal base. Pyridine (PYR) is an aromatic hetero- 
cyclic weak base. Furaldehyde (FUR) is an aromatic aldehyde. Isovaleric acid (IVA) Is an aliphatic acid. Di-n- 
propyl sulfide (NPS) is an organic sulfide. A number of individual materials and combinations of materials were 
considered as odor control agents for the present Invention. The individual materials considered as odor control 

25 agents for the present invention and the combinations of individual materials considered as odor control agents 
for :he present invention were evaluated in laboratory tests for their ability to control odor from the above- 
Identified five volatiles (TEA. PYR. FUR. IVA. NPS). 

One of the tests used in developing the present invention was the headspace analysis test, which indicates 
the efficiency of odor absorption after a fixed period of time. Briefly, the headspace analysis test places a known 

30 amount of the test substance in a vial and adds a known amount of test volatiles for a standard length time. A 
gas chromatograph is used to analyze the amount of each volatile that is present in a headspace above the 
test substance. The resulting number Is compared to the controls. 

Other tests used to develop the present invention include the odor breakthrough test and the capacity test. 
The odor breakthrough test measures the time It takes for an odor to breakthrough a given amount of test ma- 

35 terial ata known flow rate. The human nose is the detector. The odor breakthrough test is good for initial screen- 
ing of materials to detemiine whether further investigation is wananted. The capacity test measures the total 
capacity (In percentages by weight of a material) of a material to absorb an odor. Thus the capacity test Indicates 
the potential of a material to absorb an odor. 

In the headspace analysis test used to develop the present invention, the odor removal ability of a potential 

40 odor control agent was detennined using gas chromatography headspace analysis, described as follows: 

A volatile mixture , referred to herein as the test volatile mixture, containing 100 microliters (hereafter 
abbreviated ^l) di-n-propyl sulfide. 100 \i\ furaldehyde. 100 ^] talethylamlne. 200 ^1 isovaleric acid, and 100 ^1 
of pyridine was prepared. A 10 ^l volume of this volatile mixture was added by a pipetman, to a 40 milliliter 
Environmental Protection Agency (EPA) standard sample vial and sealed with a mininert screw cap. This serves 

45 as a blank to ensure the presence of all components of the volatile mixture. 

A known quantity (e.g., 250 milligrams) of the odor control agent to be tested was placed In a 40-ml EPA 
vial. After the addition of 10 ^1 of the appropriate 5-component volatile mbcture described above, the vial was 
sealed with a mininert screw cap and incubated at 37° C for approximately 4 hours. (When testing material in 
a sheet fbnn, as opposed to a liquid form, an untreated sheet was used as the control, and in such case was 

so run under the same conditions). After the allotted incubation period, a 10 ^1 headspace sample from each vial 
was Injected Into a Hewlett Packard 5890™ gas chromatograph using the following parameters: 
Initial Time =1.00 minutes 

Initial Temp. = 35*^0 

Ramp Rate = 1 0'^/minute 

55 Final Temp. = 75°C 

Final Time = 0. 1 5 minutes 

Inj. B = 175«C 

Det B = 300«C 
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Oven Max. = 300''C 

Equib. Time = 0.15 minutes 

Flow B (He) - 15.0-16.0 milliliters per minute 

Range (Sig.1) =4 
5 Zero (Srg. 1) =2 
Attn. (SIg. 1) =2 

Pad prototypes containing odor absorbent materials were placed into 1000 ml Wheaton Purge and Trap Vessels 

that were attached to a water pump. A circulating water bath was used to pump 37*^0 water through the jacket 

of each Wheaton vessel. This system allowed the pad to be maintained at body temperature throughout the 
10 experiment. It also helped to volatilize the 5-component test volatile mixture. When testing the pad prototypes, 

an untreated pad was used as the control and run under the same conditions. A 50 fil volume of the test volatile 

mixture was placed on the top surface of each pad. The Wheaton vessels were sealed with teflon backed septa 

and allowed to incubate at ZJ'^C for four hours. After the allotted incubation period, a 1 0 ^1 headspace sample 

from each Wheaton vessel was injected Into a Hewlett Packard 5890™ gas chromatograph using the following 
15 parameters: 

Initial Time = 1 .00 minutes 

Initial Temp. = 35°C 

Ramp Rate = 1 0^'/minute 

Final Temp. = 250*»C 

20 Final Time = 1 0.00 minutes 

Inj. B = 176*»C 

Det. B = 300^C 

Oven Max = SOO^'C 

Equib. Time =0.15 
25 Flow B He =1 5.0-16.0 milliliters per minute 

Range (Sig. 1) =3 

Range (Sig. 1) =2 

Range (Sig. 1) =2 

A Hewlett Packard 3390A™ Integrator was used to record the area count at the retention time of each of 
30 the five volatile components, and the percent absorption was calculated according to the following fonmula in 
which: X = the total area under the peak recorded by the integrator for the blank; Y = the total area under the 
peak recorded by the Integrator for the sample. 

The percent absorption = (100). 

35 The present invention takes advantage of several factors identified in the testing. First, the location of an 
odor control agent within a product can be important to the odor removing efficiency of that odor control agent. 
For example, the placement of two grams of 1.0 M cart>onate buffiered pulp was found to be most effective on 
the underside of a top fluff layer of cellulose material. 

A second factor learned from the testing was that certain combinations of odor control agents tend to in- 

40 crease the individual effectiveness of the component agents of the combination. In other words, the effect of 
the whole is greater than the sum of the individual effects of the parts. In Table 1 , Example 1, one example of 
the increased effisctiveness of a combination, the combinatbn of carbonate buffered pulp In a top fluff layer 
and the alumlnoslllcate molecular sieve powder sold by Union Carbide Corporation under the trade name "ABS- 
CENTS" increases the adsorption of IVA and NPS when compared to the individual effectiveness of these two 

45 components. Thus, certain molecular sieves combined with carbonate buffered pulp showed Increased selec- 
tivity for the sulfide once the acidic component of the volatile mbcture was adsort)ed. 

A third fector confirmed by the testing was that wetting most odor control agents of the adsorbent dass, 
renders them less efficient at removing odors. Thus, various artifices were tried In order to protect the odor con- 
trol agents from contact with moisture. For example, in Example II. hydrophobicaliy coating the cari)on In the 

50 last combination mentioned in the above example, results in an increase in adsorption of IVA and TEA, but 
reduces the effectiveness against FUR and NPS. Moreover, a moisture-proof sheet can be disposed to shield 
moisture-sensitive odor control agents. Furthermore, an adsort)ent might be placed where It Is relatively shield- 
ed from contact with moisture. 

55 
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TABLE T 
PAD PROTOTYPE EVALUATIONS 

GC Headspace Analysis - % Reduction of Volatile 
Example I 

SMEifi VQlatil^^ 



Abscents*^ (117 mg) 

Carbonate buffered 
fluff (150 mg) 

Abscents" and Carbonate 
buffered top fluff 
(117 mg + 150 mg) 





TEA 






IVA 


NPS 




•56 


27 


25 


-23 


24 


top 


-88 


-21 


-17 


46 


3 



-50 



23 



22 



75 



39 



25 



35 



40 



Example II 

Sassaifi Volatiles 



ISA £XB Zm IVA NPS 

^ Carbonate buffered top 43 40 32 72 12 

fluff (150 mg) 

Carbonate buffered top 0 44 75 21 74 

fluff and Carbon laminate 
(150 mg + 73 mg) 

Carbonate buffered top 50 53 65 81 35 

fluff and hydrophobic 
coated Carbon laminate 
(150 mg + 73 mg) 

- means a percent increase of the volatile was observed. 



In accordance with the article of the present invention, an odor control complex is disposed between the 
45 tDpsheet and the backsheet The odor control complex is selected fipom a variety of odor control agents so that 
the selected agents form the odor control complex. When used in combination with one or more selected bac- 
terial growth Inhibitors, they reduce the malodor arising from a test volatile mixture, applied to the artlde, to 
levels undetectable by the human olfactory sense over periods of time up to and exceeding at least four hours. 
As embodied herein, the odor control complex can include at least one pH buffered material. This pH buf- 
50 fered material can be one or more of the materials selected from the group including: acidic buffered pulp ma- 
terial, basic buffered pulp material, and neutral pH buffered pulp material. As embodied herein and shown sche- 
matically In Fig. 1 for example, article 18 includes at least one odor control agent (Indicated schematically in 
Fig. 1 by the short horizontal lines 34). The odor conb-ol agent can be a pH buffered material. Desirably, the 
pH buffered material is integrated with liquid absorbent material 26. 
55 Desirably, the buffer can be introduced into the slurry precursor used in the process of forming pulp inserts 
for the liquid absorbent material of the artlde. An example of an acidic buffer would include a citrate buffer. An 
example of a citrate buffered pulp Is a combination of citric acid and Its trisodlum salt at a resulting pH of 5.5. 
This acidic pulp is effective at removing bases such as pyridine, and especially ammonia type compounds like 
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triethylamine. To prepare a citrate buffer, 96.06 grams of citric acid can be dissolved in 500 milliliters of distilled 
water, and 294.10 grams sodium citrate can be dissolved Into one liter of distilled water. Then, 150 milliliters 
of the citric acid solution can be added to the one 0.05. 

An example of a basic buffer can Include a carbonate buffer. An example of a basic pulp material can include 

5 a basic buffer, which is a combination of sodium carbonate and sodium bicarisonate at a pH of about 1 0.0 and 
prepared similariy to the way citrate buffered pulp is prepared. For example, a one molar solution of a carbonate 
buffer can be made by dissolving 21 .2 grams of NaaCOa in 200 milliliters of distilled water and 1 6.8 grams NaH- 
CO3 in 200 milliliters of distilled water. A ratio of 180 milliliters to 120 milliliters respectively, can be combined 
to obtain a pH of 10.0. This basic pulp buffer Is an effective neutralizer of isovaleric acid, the acid component 

10 of the volatile mbcture representative of menstrual fluid. The high pH of this basic pulp buffer also Inhibits bac- 
teria when in contact with same. 

Alternatively, the buffer can be sprayed onto a fbnmed pulp insert During the testing for the present Inven- 
tion, the appropriate (acidic or basic) buffered solution was poured into a plant mister or TLC sprayer glassware, 
and each section of fluff to be tested was sprayed to a desired add-on weight, dried overnight on an open bench. 

IS and reassembled into a pad form. The best percent reduction of TEA was observed when the bottom layer of 
the liquid absorbent layer, such as a JOA^ made layer, was sprayed with two grams of the citrate buffer. 

Although acids and bases can effectively remove their opposites. they just as effectivety produce large in- 
creases in their lil<es. For example, when sodium bicarbonate alone Is introduced Into the test solution of men- 
strual liquid volatiles, it increases the headspace concentration of triethylamine by 400%. Thus, when malodors 

20 consist of both acid and basic volatile components, the addition of a single acid or base is undesirable because 
it enhances the like odors. 

In the present invention, the odor control complex can include both an acidic buffisrand a basic buffer. De- 
sirably, the acidic buffer and the basic buffer are earned by different portions of the liquid absort)ent material. 
As embodied herein and shown schematically in Figs. 3, 5 and 6 for example, the liquid absorbent material 26 

25 can include a top fluff layer 36 and a bottom fluff layer 38. with top fluff layer 36 being disposed between topsheet 
20 and bottom fluff layer 38. As a result of the testing, it was concluded that the relative placement of acidic 
pulp buffer material was more effective In the bottom fluff layer located beneath a top fluff layer of basic buffer 
material. Thus, it is desirable to apply the basic buffer (the presence of the basic buffer is Indicated schematically 
in Fig. 3 by the short horizontal lines 40) to the top fluff layer, while the acidic buffer (indicated schematically 

30 In Fig. 3 by the short vertical lines 42) is applied to the bottom fluff layer. So disposed, the top fluff layer 36 
carrying the basic buffered pulp material 40 comes into contact with the bodily fluid before the bottom fluff layer 
38. which carries the acidic buffered pulp material 42. This an'angement constitutes another Instance of the 
relative location of two odor control agents (basic buffer pulp material 40 relative to acidic buffer pulp material 
42) within article 18 serving to enhance their ability to eliminate odor. Note also that as shown schematically 

35 in Figs. 3, 5 and 6. the top fluff layer can be disposed adjacent to the bottom fluff layer. Results of these tests 
are in Table II. 



40 
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so 



55 



1 Made on JOA machinery. 
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5 PAD PROTOTYPE EVALUATIONS 

GC Headspace Analysis - % Reduction of Volatile 

SsfflElfi valatiifis 

mm iQB ish WPS 

Citrate buffered bottom 49 43 70 -298 <5i 

fluff 

(563 mg) 

Carbonate buffered bottom 0 52 75 -iii 

fluff 
(150 mg) 

Carbonate buffered top 3 57 80 -4 ah 

20 fluff (150 mg) ou 4 46 

Carbonate buffered top 73 -78 -28 45 6 

fluff and Citrate buffered 
bottom fluff 
(150 mg + 563 mg) 

25 

- means a percent increase of the volatile was observed, 



IS 



30 As embodied herein, the odor control complex can include at least one of a certain class of odor control 
agents known as adsorbents or molecular sieves. These are available in powder form and suitable as compo- 
nents for sheet form odor control members. As used herein, an adsorbent or molecular sieve chemically holds 
the odor causing molecule on the molecular surface of the adsorbent or sieve material. Suitable adsorbents or 
molecular sieves include: natural zeolites, synthetic zeolites, activated carbons, activated days, activated alu- 

35 minas, silica gels and alumlnosilicates. 

Certain of the adsorbents or molecular sieves suitable for use in this invention exhibit selective odor ad- 
sorption properties while others exhibit a relatively broad range of adsorption. This fact can be used to an ad- 
vantage when selecting combinations of molecular sieves or combinations of molecular sieves and other odor 
control agents. Among the selective adsorbent materials are zeolites, which are crystalline "^framework" struc- 

40 tures containing aluminum and silicon atoms. They are crystals of ordered stmctures having unifbnn pore sizes 
and have adsorption properties of a lock and key nature, which means that the volatile must fit into the pore in 
order to be adsorbed. Zeolites are available as natural and synthetic fonms and tiielr specific absorption prop- 
erties are based on their structure. Natural zeolite minerals include analcime, chabizet, dinoptilolite, erionite, 
laumonitite, mordenite, and phillipsite. Commercially available clinotilolite minerals indude: Zeobrite™ (avail- 

45 able from Zeotech Corporation of Albuquerque, New Mexico), Clinolite 20™ (available from Zeotech), XY 
zeolite™ (available from Teague Minerals of Adrian, Oregon), and SC zeolite™ (available from Teague Miner- 
als). Selective odor adsorption properties are exhibited by molecular sieve 5A™ (available from Adsorisents 
and Desiccants Corporation of America, Gardena, California [hereafter ADCOA); Z5™ (available from Zeochem 
of Louisville, Kentucky); and Valfor C500-1 1 ™ (available from PQ Corporation of Valley Forge, Pennsylvania). 

so Multiple adsorbent materials are more effective at removing the complete spectrum of test volatiies. IHow- 
ever, certain adsorbents have non-uniform pore sizes and undefined structures, and so result in random ad- 
sorption. (To make ttiese more selective in their adsorption, the pore size can be changed by the addition of 
ions such as Ca"*^*, Na*. K*.) A relatively broad range of adsorption is exhibited by activated carbon, activated 
alumina, and each of the following commercially available brand name odor control agents: ABSCENTS™; 

55 13X™ Molecular Sieve (available from ADCOA); XY™ zeolite and SC™ zeolite (available from Teague Minerals 
of Adrian, Oregon); F-200™and Selexsorb CD 1/8™ (available from Aluminum Co. of America, Pittsburgh, PA); 
DD-430™ Activated Alumina (avaDable firom ADCOA); Z-10™ (available from Zeochem of Louisville, Kentucky); 
Carusorb 200™ (available from Carus Chemical Company of LaSalle, Illinois); and AX-21 ™ activated cari)on 
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(available from Anderson Development Co. of Adrian, Michigan). 

A proprietaiy molecular sieve provided by Union Carbide Is marketed under the trademark ABSCENTS^ 
for personal care use and SMELLRITE™ for household Items. ABSCENTS^ is a whits synthetic zeolite (an 
alumlnosillcate structure) that readily adsorbs acid alone, but when the add Is In a complex mbcture like men- 

5 stnjal fluid, it becomes less effective at absorbing the acid component of the complex mbcture. A good natural 
zeolite replacement for ABSCENTS^ is Zeobrite™. The best odor adsorbers in humid conditions were acti- 
vated carbon and ABSCENTS^. However, ABSCENTS™ and other zeolites are preferred over active carbon 
for their relative ease of processing. 

Certain molecular sieves are more compatible with certain other molecular sieves or other odor control 

10 agents for controlling the broad specbum of odors envisioned by this Invention. In Table 111. examples of the 
combination of Selexsorb CD 1/8™ (available from Aluminum Co. of America) and 1 3X™ Molecular Sieve (avail- 
able from ADCOA) and the combination of 13X™ Molecular Sieve and DD-430™ Activated Alumina (available 
from ADCOA) are compatible nrwiecular sieves of the broad range type. 
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COMMERCIAL ADSORBENT COMBINATIONS 
GC Headspace Analysis - % Reduction of Volatile 



S^KHplia 






Volatiles 






250 mo TOTAL 




PYR 


nm 


IVA 


NPS 


CD 


95 


>99 


97 


98 


>99 


13X 


99 


>99 


>99 


95 


99 


CD + 13X 


>99 


>99 


>99 


>99 


>99 


DD-430 


75 


99 


>99 


>99 


>99 


DD-430 + 13X 


99 


>99 


>99 


>99 


>99 


> means the detection 
approached. 


limit of 


the 


instrument 


has 


been 



Other odor control agents which can be provided in powder or granular fomn suitable as components for 
40 a sheet fonm odor control member include at least one material selected from the group including: chrtin, poly- 
meric resin materials, ion exchange resins, Polymeric resins of insoluble cross linked polymers in bead fonm, 
and peat moss. 

Chitin is a natural carbohydrate polymer that occurs primarily as a structural constituent In the exoskeletons 
of marine Invertebrates and arthropods and to a lesser extent in other plant and animal fbmns such as fungi 

45 and yeasts. Stmcturally, it may be regarded as a derivative of cellulose in which the C-2 hydroxyl groups have 
been replaced by acetamldo residues. Various chitins are partlculariy efficient for selectively removing partic- 
ular volatiles. Protan 037-3xx-016 chltin and Protan PTL-260™ chitin (available from Protan Laboratories Inc. 
of Commack, NY) selectively remove TEA, PYR, and FUR. Sigma Chitin™ (available from Sigma Chemical 
Co.) shows selectivity for FUR. Chitin extracted In the laboratory from the exoskeletons of shrimps by choosing 

50 only the body parts (not the legs or tails) and by using only IN sodium hydroxide solution showed superior mal- 
odor absorbing properties to either of the above mentioned commercially avanable chitin materials. Its adsorp- 
tion for TEA, PYR, FUR, and IVA was significant enough to be useful as an odor control agent in some em- 
bodiments of the present invention. Crab shell chitin showed a significant selectivity for IVA. Lab bleached chitin 
showed selectivity for PYR and NPS. 

55 Polymer resins are also suitable for use In this invention as odor control agents. Their operation is generally 
known in the art and basically Is an ion exchange mechanism. Similarfy, polymeric resins of insoluble cross 
linked polymers in bead form are also suitable odor control agents. Desirable resins of this type are collectively 
known under the trademari^ "Amberiites" and are produced by Rohm & Haas Corp. Amberiite XAD-4™ and Am- 
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berlite XAD-7'"' are especially suited for use in this invention. 

"Ion exchange" material is a relatively broad definition and encompasses many types of materials, including 
the molecular sieves discussed above. It is within the scope of the odor control agents of this invention to include 
materials commonly referred to in the art as Ion exchangers" which have not been specifically discussed here- 
5 in. 

In further accordance with the present invention, the odor control complex can include a sheet fonm odor 
control member. Some of the odor adsorbents are powders and require a carrier system in order to be incor- 
porated into a menstrual pad in an acceptable manner. A sheet form odor control member has been found to 
be an effective way of Introducing powderous odor control agent materials into articles such as menstrual pads. 
10 In essence, a sheet form odor control member is a composite member that Includes an odor adsorbent material 
in powderform adhered to a carrier substrate. Examples of such sheet fomi odor control members may be found 
In 

E.P. Application 90107020.1-2112 filed April 12, 1990. 

Carrier substrates suitable as components of a sheet form odor control member include cellulose webs of 

IS softwood Kraft (BP-13 and BP-6),spunbond (SB) webs, spunbond-meltblown (SM) webs, and spunbond-melt- 
blown-spunbond (SMS) webs. Coform web structures (cellulose-polypropylene) and creped wading are dis- 
favored as carrier substrates because of their high absort)6ncy and weak web structure. Two carrier substrates 
are favored for producing sheet torn odor adsorbent members according to the present invention. One of the 
favored canrier substrates Is a 33.91 g/m^ (1 oz./yd2) spunbondAneltblown (SM) laminate. The other favored 

20 carrier substrate is a cellulose web of softwood KrafL spunbond/meltblown (SM) laminates and cellulose webs 
have slight odor reducing ability. A nonwoven SM web reduces bases, neutrals, and sulfur odors, meltblown 
webs fonfned of either KPR elastomeric (described hereafter) or polystyrene exhibit excellent adsorption of 
NPS. A cellulose web reduces basic and neutral odors. The cellulose web of softwood Kraft sheet absorbs trie- 
thytamine. 

25 Two methods of applying the powderous odor control agent material to a web of material fonning a canier 
substrate are the saturation method and the coating method. As between the two, saturation is recommended 
over coating because of ease of preparation and because, as explained below, the binder component of the 
saturation application method has some odor reducing ability. The binder attaches the powderous odor adsor- 
bent to the cannier substrate. In the saturation method, the combination of the binder and the powderous odor 

30 control agent is referred to as the saturant Too much binder in the saturant can diminish the effectiveness of 
the odor control agent to reduce the malodorous volatlles. Too little binder can allow too much of the powderous 
odor control agent to detach from the carrier substrate and migrate within the article to locatioris where it be- 
comes less effective. A 20:1 by weight ratio of odor control agent to binder gives a good balance of odor ad- 
sorption and adhesion of the odor control agent to the web which fonms the carrier substrate. 

35 Polyvinyl alcohol (PVOH) is a desirable binder in preparing sheet fonn odor control members because 
PVOH has some ability to reduce basic odors and the fomnulation of the saturant with PVOH is simple to pre- 
pare. Vind 205™ PVOH (available from Air Products & Chemicals, Inc. of Allentown, PA) can be used in em- 
bodiments of the present invention. While latex can be used to make an acceptable saturant for a sheet fonn 
odor control member, the high binding efficiency of polyvinyl alcohol, the moderate cost of PVOH, and the ease 

40 of formulation of PVOH make It a preferred binder over latex. 



ABSCENTS* (PVOH) SATURANT 

45 % SOLIDS J2BX ^ 

Hater — 229 

Triton X-100 sol'n lo lo lOO 

Abscents* lOO 200 2D0 

Vinol 205 sol'n iqq 



50 



TOTAL 35* 220 629 

55 *Assuming BP-6 or SM with a diry add-on of 6.1 lb./1300 ft.^ 

(1 lb/ft» =4.89 kg/m») 
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Based on odor absorbing performance and the cost of production, two excellent performing sheet form odor 
control members are 108 milligrams of ABSCENTS™ delivered on a cellulose web and 60 milligrams of acti- 
vated carbon delivered on a SM web as illustrated in Table IV. 120 milligram ABSCENTS^ on BP-6 with PVOH 
showed odorreductionofthe test volatiles except IVA. 1 65 milligrams ABSCENTS™ on SM with PVOH showed 
odor reduction of the test volatiles except IVA and NPS. 1 33 milligrams ABSCENTS™ on SM with latex binder 
showed odor reduction of the test volatiles except IVA. Chitin on SB with PVOH binder showed odor reduction 
of the test volatiles except PYR. Only the nonwoven substrates containing activated carbon (60 milligrams ac- 
tivated carbon on spunbond meltblown with PVOH) were able to reduce the odor of IVA. 



TABLE IV 

GC Headspace Analysis - % Reduction of Volatile 
15 T^ad^im/IQ volatiles 

la £XB £SB I2a KES 

0,108 g Abscents" on >99 99 94 -187 96 

cellulose web latex 
^ saturant 

0.120 g Abscents"* on 71 99 99 «-49 95 

cellulose web with PVOH 

saturant 

0.165 g Abscents" on SM 75 88 99 -290 -8 

with PVOH saturant 

0.133 g Abscents'* on SH 83 96 98 -52 99 

with latex saturant 

Chitin w/PVOH on SB 99 -8 30 43 78 

0.0598 g Act« Carbon on SM 88 73 89 92 92 

saturant 



Saturants containing dispersed activated carbon (Anderson AX-21 ^ are more efficient at removing odors 
than saturants containing a zeolite (ABSCENTS '™). However, the zeolite saturant system may be desired over 
the activated carbon saturant system. The preference would be based on the greater difficulty, and thus higher 

40 cost, of preparing an activated carbon saturant versus a zeolite saturant The saturation of activated carbon to 
a nonwoven or cellulose base web requires additional processing steps beyond those required to fbmfi a sat- 
urant with the zeolite. The use of a dispersant and an extra grinding step is needed to alleviate clumping of the 
carbon, and these extra steps increase the cost Thus, a saturant which contains zeolite as the odor control 
agent and uses polyvinyl alcohol as the binder is desired for the sheet fomi odor control member of the present 

45 invention. 



50 



55 
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ACTIVATED CARBON SATURANT 









BEX 


HEE 


5 


Activated Carbon Oisp. 
Water 


* 20 
— 


100 
— 


500 

100 




Triton X-lOO sol'n 


10 


10 


100 


10 


Vinol 205 sol'n 


1£ 


Ifi 


100 




TOTAL 


15 


120 


800 


IS 


♦Assiiming BP-6 (2X) or 


SM with a dry 


add-on 


of 4.i 


lb/ft* =4-89 kg/m*) 












% SOLIDS 


DRY 


WET 

■■Una 


20 


NH4OH 


28 


2 


7 




Water 






297 




Marasperse CBOS-4 


100 


20 


20 


25 


Anderson AX- 21 




100 


286 




TOTAL 


20 


122 


610 



1 lb,/1300 ft^ 



Activated Carbon Dispersion: Milled for one (1) hour. 

30 

As embodied herein and schematicaliy iiiustrated in Figs. 1 and 5 for example, a sheet fbnm odor control 
member 44 including an odor adsorbent in powder form (schematically iiiustrated by the circles numbered 46) 
can be disposed between liquid absorbent materia! 26 and backsheet 24. Desirably, the powderous odor ad- 

35 sorbent material can include a synthetic zeolite material or activated carbon. The zeolite material can desirably 
be an aiuminosilicate zeolite material such as ABSCENTS™. Moreover, as schematically illustrated in Fig. 1 
for example, in addition to sheet fomi odor control member 44, the liquid absorbent material 26 can include an 
odor control agent (the presence of which being schematically illustrated by the horizontal lines numbered 34) 
such as a citrate buffer material, or chitin. or a carbonate buffer material . 

40 Schematically in Fig. 5 for example, if the liquid absorbent material 26 includes a bottom fluff layer 38 and 
a top fluff layer 36 disposed between the topsheet 20 and the backsheet, the sheet fonm odor control member 
44 is desirably disposed adjacent to the top fluff layer and between the top fluff layer and the bottom fluff layer. 
The top fluff layer can be disposed adjacent the bottom fluff layer, and the sheet fomn odor control member 
then is desirably disposed adjacent the top fluff layer. 

45 As additionally shown schematically in Fig. 5 for example, the top fluff layer 36 can desirably carry on its 
underside a carbonate buffer (schematically iiiustrated by the vertical lines numbered 42) disposed on the top 
fluff layer's surface that is adjacent the sheet form odor control member 44. Desirably, the carbonate buffer 
can Include sodium bicarbonate. 

Actuated carbon (AX-21), ABSCENTS™, and chitin were selected as three excellent representatives of 

50 broad based odor control agents based upon their ability to remove mbrtures of volatile compounds. While chitin 
saturated on spunbond with polyvinyl alcohol showed odor reducing ability, the swelling of the chitin flakes dur- 
ing processing rendered It a less desirable odor adsorbent for incorporation Into a sheet form odor control mem- 
ber. However, chitin can be provided in an embodiment of an article of the present invention in another manner. 
As shown schematically in Fig. 1 for example, odor control agent 34 can be provided as chitin in flake fomn, 

55 which can be mixed with the fluff pulp forming the liquid absorbent material 26. Alternatively, as shown sche- 
matically in Fig. 6 for example, chitin (schematically illustrated by the C's numbered 48) can be carried by the 
top fluff layer's surface that Is adjacent the sheet fonm odor control member 44. 

Most materials in the menstrual pad environment become moist during use by moisture firom humidity or 
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menstrual fluid. Moisture absorption reduces the abOity of an odor adsorbent to remove malodorous volatiles. 

In further accordance with the present invention, one or more artifices are employed for reducing the ex- 
posure of the odor control agents to moisture. Once moisture absorption is no longer a concern, the odor control 
agent can be placed within the article wherever needed and without regard for nK)isture. 

5 As embodied herein, a hydrophobic coating applied to the odor control agents is one artifice for protecting 
the odor control agents from moisture deactivation. The hydrophobic coating must be pemieabte to the malo- 
dorous vapors which the odor control agent removes. A fluoropolymer can be used to provide a suitable hy- 
drophobic coating. For example, an aqueous based solution of 1 % by weight Zepel 6700™fluoropolymer (avail- 
able from DuPont) can be poured over adsorbent particles through a filtered gravity funnel. Care should be tak- 

10 en against using too much fluoropolymer, because it does prevent the volatiles from reaching the surface of 
the adsorbent and being removed thereby. The particulate odor control agents are placed on a watch glass 
and dried at 110° C for one hour. The cure temperature is the estimated glass transition temperature of the 
solution. Once this temperature is reached, the alignmentof the hydrophobic charges are facing out, repelling 
water. Chitin, SMELU^ITE^ and activated cart)on can be coated with the fluorocart>on as described above. 

IS Coating of the commercial alternath^e natural zeolites CD, XY, and 13X can also be done, but is notes effective. 
As shown schematically in Fig. 7 for example, article 18 can include hydrophobically coated adsorbent odor 
control agent (schematically illustrated by the circles numbered 50), such as a zeolite material, acthrated car- 
bon, or chitin, disposed generally homogeneously throughout liquid absorbent material 26. 

Additionally, the hydrophobic coating can be added directly onto a sheet fonm odor control member to coat 

20 the adsorbent material carried on the sheet. A hydrophobic coating can be applied to the zeolite material, the 
chitin, or the activated carbon material that comprises a sheet fomi odor control member. The hydrophobic coat- 
ing (fluorocart)on) can be sprayed onto a sheet form odor control member using a bottle mister and cured as 
described above. As embodied herein and shown schematically in Fig. 5 for example, a hydrophobically coated 
sheet form odor control member 44 carrying acth/ated cart)on 46 can be placed Into an article 18 between a 

25 top fluff layer 36 and a bottom fluff layer 38 such as a JOA^ made layer. Moreover, a carbonate buffer 42 can 
be added to the top layer 36 of fluff. The coating and carbonate fluff are more effective than the untreated com- 
bination, as shown In Table V, except for FUR and NPS. 



30 



40 



so 



PAD PROTOTYPE EVALUATIONS 
GC Headspace Analysis - % Reduction of Volatile 

ZE& £)CB £SE NPS 

Carbonate buffered Top 43 40 32 72 12 

fluff (150 ng) 

Carbonate buffered Top 0 44 75 21 74 

fluff and Carbon laminate 
(150 mg + 73 mg) 

Carbonate buffered Top SO 53 65 81 35 

fluff and hydrophobic 
coated Carbon laminate 
(ISO mg + 73 mg) 

" means a percent increase of the volatile was observed. 



Another artifice or means of preventing wetting of the odor control agents is to incorporate an air permeable, 
55 but water repellent, web Into the article at a location that shields the odor control agents from liquid. A material 
suitable to form a vapor permeable water repellent web is a meltblown web fbnmed of elastomeric polymers. 

2 Made on JOA machinery. 
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A suitable elastDmeric web can be formed of a polymer blend of 70% by weight Kraton G 1657 and 30% by 
weight polyethylene wax (hereinafter designated as Kraton Q 70/30 blend or KPR meltblown). Various "Kraton" 
blends for meltblowing purposes are described in U.S. Patent No. 4,657,802 to Morman. which is hereby in- 
corporated herein by reference. When utilizing various of the "Kraton" materials (e.g., "Kraton" G) to form melt- 

6 blown fibers or filaments, it is preferred to blend a pofyolefin therewith, In order to improve meltblowing of such 
block copolymers. A polyolefin for blending with the "Kraton" G block copolymers is polyethylene, a desirable 
polyethylene being Petrothene Na601 obtained from U.S.I. Chemicals Company. Various elastomeric A-B-A' 
block copolymer materials are disclosed in U.S. Patent Nos. 4,323,534 to Pes Marais and 4,355,425 to Jones. 
which are hereby incorporated herein by reference, and are available as "Kraton" polymers from the Shell 

10 Chemical Company. Meltblown webs of elastomeric polystyrene materials are excellent adsorbers of propyl 
sulfide (NPS) and triethylamine (TEA). 

As embodied herein and shown schematically in Figs. 1, 2, 3, 4, and 7 for example, a web 52, which is 
vapor permeable but liquid impemrieable, Is disposed as a shield against wetting certain odor control agents. 
As shown schematically in Figs. 1,2,3, 4, and 7 for example, web 52 shields sheet fonfn odor control member 

IS 44. 

Yet another means or artifice for reducing the exposure of odor control agents to moisture is to strategically 
dispose the odor control agents within the product at sites where the incidence of moisture is less likely. Ac- 
cordingly, as shown schematically in the embodiments shown in Figs. 1. 2. 3, 4, and 7 for example, the odor 
control agent (shown schematically in Figs. 1, 2, 3, 4, and 7 by the circles numbered 46) are disposed beneath 

20 liquid absorbent material 26 to reduce the wetting thereof by menstrual fluid. 

During the investigations with chitin as an odor absorbing material, chitin was found to coagulate samples 
of menstrual fluid and blood. Presumably, the chitin binds to the blood cells which have negative charges and 
to proteins which are present in blood and menstmal fluid. This property of chitin is useful in this invention for 
aiding absorption of menstrual fluid and preventing leakage of the fluid from the article. Thus, In embodiments 

25 of the present invention utilizing chitin that has not been hydrophobically coated, the chitin is used as an odor 
control agent until it becomes wetted, at which point it then acts as a coagulating agent. When used as a co- 
agulating agent, the chitin can be disposed so as to shield firom contact with moisture those odor control agents 
which are adversely affected by contact with moisture. When used as a coagulating agent, the chitin is prefer- 
ably in powder or particulate form, ratherthan flake form. In embodiments of the present invention utilizing chitin 

30 that has been hydrophobically coated to prevent wetting thereof, the chitin is used primarily as an odor control 
agent 

As shown schematically In Fig. 4 for example, embodiments of this Invention can Indude uncoated chitin 
(schematically shown by the U's numbered 54) disposed within the liquid absorbent material 26 generally to- 
wards the topsheet 20. This disposition of the chitin enables it todirectly contact the bodily fluid. As shown sche- 

35 matically in Fig. 7 for example, article 1 8 can further include hydrophobically coated chitin 50 disposed generally 
homogeneously throughout liquid absorbent material 26. 

A desirable embodiment of the present invention will now be described. As shown schematically in Fig. 3 
for example, an article 1 8 includes a liquid permeable topsheet 20 formed of 27.12 g/m^ (.8 oz/yd^) spunbond 
and defining a plurality of apertures (schematically indicated by the short straight lines numbered 22) through 

40 the topsheet. A liquid impermeable backsheet 24 also is provided. A liquid absorbent material 26 is disposed 
between the topsheet and the backsheet. The liquid absorbent material is positioned so as to absorb liquid that 
passes through the topsheet. The liquid absorbent material includes a top fluff layer 36 that has about four 
grams of citrate buffered pulp (schematically indicated by the short horizontal straight lines numbered 40), pre- 
pared as described above. The liquid absorbent material further includes a 4.5 gram bottom fluff layer 38 such 

45 as a JOA^ made layer, and the top fluff layer is disposed between the topsheet and this bottom fluff layer. A 
bacterial growth inhibitor (schematically Indicated by the X's numbered 30) is generally disposed between the 
topsheet and the liquid absort)ent material. In this way, liquid passed through the topsheet generally contacts 
the bacterial growth inhibitor prior to contacting the liquid absorbent material. The bacterial growth inhibitor in- 
cludes a meltblown insert 32 sprayed with a solution of about 5 milligrams of chloriiexidine digluconate. An odor 

50 control complex is disposed between the topsheet and the backsheet and Includes about 1 ,000 milligrams of 
chitin (schematically indicated by the circles numbered 50), which is coated with sufficient fluoropolymer to ren- 
der the coated chitin hydrophobic yet permeable to malodorous vapor. The ooated chitin is disposed on the 
surface of the bottom fluff 38 layer facing toward the top fluff layer 36. The odor control complex also includes 
a sheet fomri odor control member 44, prepared as described above, that has about 117 milligrams of alumi- 

55 nosilicate zeolite material, ABSCENTS™, (schematically indicated by the circles numbered 46) bound to a cel- 
lulose web of softwood Kraft paper by a polyvinyl alcohol binder. The sheet fomi member is disposed between 

3 Made on JOA machinery. 
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the bottom fluff layer 38 and the backsheet 24. The odor control complex also Includes an air penmeable water 
repellent web 52. such as a sheet of KPR meitblown, disposed between the bottom fluff layer 38 and the sheet 
fonm member 44. Finally, the odor control complex Includes about 1 00 milligrams of a polymeric adsorbent ma- 
terial (schematically indicated by the dashed circles numbered 56). The polymeric adsort)ent material is dis- 
5 posed between the sheet of KPR meltblown and the backsheet 24. A suitable polymeric adsort)ent material for 
this purpose is AlVIBERLITE XAD-4^ avaflabte from Rohm & Haas. The surface tackiness of web 52 helps to 
hold particles 56 between web 52 and the canier substrate of sheet fonm odor control member 44. Table VI 
discloses the results. 

10 

TABLE VI 

GC Headspace Analysis - % Reduction of Volatile 

£XB £UB nh I!£S 
Lab Sample 6/88 >99 75 85 55 97 

20 > means the detection limit of the instrument has been 
approached. 



A second desirable embodiment of the present invention now will be described. As shown schematically in Fig. 

25 5 for example, an article 1 8 includes a liquid pemieable topsheet 20 formed of 0.8 ounces per square yard spun- 
bond and defining a plurality of apertures (schematically indicated by the circles numbered 22) through the top- 
sheet A liquid impenneable backsheet 24 also Is provided. A liquid absorbent material 26 is disposed between 
the topsheet and the backsheet. The liquid absort)ent material is positioned so as to absorb liquid that passes 
through the topsheet. The liquid absorbent material includes a top fluff layer 36. The liquid absorbent material 

30 further Includes a 4.5 gram bottom fluff layer 38 such as a JOA* made layer, and the top fluff layer Is disposed 
bebiveen the topsheet and this bottom fluff layer. A bacterial growth inhibitor (schematically indicated by the 
X's numbered 30) Is generally disposed between the topsheet and the liquid absort)ent material. In this way, 
liquid passed through the topsheet generally contacts the bacterial growth inhibitor prior to contacting the liquid 
absorijent material. The bacterial growth inhibitor includes a meltblown Insert 32 sprayed with a solution of 

35 about 5 milligrams of chlortiexidine digluconate. An odor control complex is disposed between the topsheet 
and the backsheet and includes about 150 milligrams to about 300 milligrams of cart)onate buffered pulp (sche- 
matically Indicated by the short vertical straight lines numbered 42) disposed In the top fluff layer of the liqukl 
absortjent material. The odor control complex also includes a sheet fomi odor control member 44, prepared 
as described above, having about 234 milllgranrts of an odor control agent (schematically indicated by the circles 

40 numbered 46) such as aluminosilicate zeolite material, wherein the sheet fonn member is disposed between 
the top fluff layer 36 and the bottom fluff layer 38. as shown in Table VII. 



45 



so 



55 



* Made on JOA machinery. 
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TABLE VII 
PAD PROTOTYPE EVALUATIONS 
GC Keadspace Analysis - % Reduction of Volatile 
SMml& VQlatiles 



Abscents"" (234 mg) 



Carbonate buffered Top 
fluff 150 ng) 

15 Abscents'^ and Carbonate 
buffered Top fluff 
(234 mg + 150 ng) 



TEA 


PYR 


FUR 




NPS 


-56 


27 


25 


-23 


24 


-88 


-21 


-17 


46 


3 


-50 


23 


22 


75 


39 



-means a percent increase of the volatile was observed 



A third desirable embodiment of the present invention now will be described. As shown schematically in 
Fig. 6 for example, an article 18 includes a liquid pemneable topsheet 20 formed of 27.12 g/m^ (.8 oz/yd^) spun- 
bond and defining a plurality of apertures (schematically indicated by the circles numbered 22) through the top- 

25 sheet A liquid impermeable backsheet 24 also is provided. A liquid absorbent material 26 is disposed between 
the topsheet and the backsheet The liquid absorbent material is positioned thereby to absorb liquid that passes 
through the topsheet The liquid absorbent material includes a top fluff layer 36 and a bottom fluff layer 38, and 
the top fluff layer is disposed beAveen the topsheet and th is bottom fluff layer. A bacterial growth inhibitor (sche- 
matically indicated by the X's numbered 30) is generally disposed between the topsheet 20 and the liquid ab- 

30 sorbent material 26, and generally beneath apertures 22. In this way, liquid passed through the topsheet gen- 
erally contacts the bacterial growth inhibitor prior to contacting the liquid absorbent material. The bacterial 
growth inhibitor includes a meltblown insert 32 sprayed with a solution of about 5 milligrams of chiorhexidine 
digluconate. An odor control complex Is disposed between the topsheet and the backsheet and includes about 
1,000 milligrams of an odor control agent such as chitin (schematically indicated by the C's numbered 48), which 

35 is disposed in the top fluff layer 36 of the liquid absorbent material. The odor contro! complex also includes a 
sheet fonfn odor control member 44 disposed between the top fluff layer 36 and the bottom fluff layer 38. The 
sheet form member includes about 234 milligrams of an odor control agent (schematically indicated by the cir- 
cles numbered 46) such as an aiuminosiiicate zeolite material like ABSCENTS™. See Table Vill. 

40 

TABLE VIII 

PAD PROTOTYPE EVALUATIONS 

45 GC Headspace Analysis - % Reduction of Volatile 

Sample Volatiles 

TEA EXE iSB ISh HES 

^ Abscents"* and Chitin 65 80 93 93 66 

(234 mg + 1000 mg) 

Accordingly, the various embodiments discussed above are intended to illustrate how the combination and 
55 relative positioning of the components enhances odor removal perfonmance over both ttie short and long term 
for a broad spectrum of undesirable odors encountered in the various environments served by the products 
constructed in accordance witti the present invention. While several embodiments in accordance witti the pres- 
ent invention have been shown, it is understood that the invention is not limited to these embodiments, but is 
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susceptible of numerous changes and modifications as are appreciated by one having ordinary skill in the art 
upon reading this application 



5 Claims 

1. An article (18) for absorbing bodily fluids and controlling malodor created by the presence of the bodily 
fluid in the article, the article comprising: 

a. a liquid permeable topsheet (20); 
10 b. a liquid impermeable backsheet (24); 

c. a liquid absorbent material (26) disposed between said topsheet (20) and said backsheet (24), said 
liquid absorbent material (26) being positioned to absorb liquid passed through said topsheet (20); 

d. at least one bacterial growth inhibitor (30) generally disposed between said topsheet (20) and said 
liquid absorbent material (26), whereby liquid passed through said topsheet (20) generally contacts said 

15 bacterial growth inhibitor (30) prior to contacting said liquid absorbent material; 

e. an odor control complex disposed between said topsheet (20) and said backsheet (24), said odor 
control complex being selected so that In combination with said bacterial growth inhibitor (30), malodor 
arising from a test volatile mixture, applied to the article (18) becomes reduced to levels undetectable 
by the human olfactory sense over periods of time of at least about four hours. 

20 

2. An article as in claim 1 , wherein: 

said liquid absorbent material (26) includes: 
I) a top fluff layer (36), and 
ii) a bottom fluff layer (38), 

25 HQ said top fluff layer (36) being disposed between said topsheet (20) and saki bottom fluff layer (38). 

3. An article as in claim 2 wherein said odor control complex includes: 

i) an acidic buffer (42) carried by said top fluff layer (36) or said bottom fluff layer (38), and 
Ii) a basic buffer (40) carried by said bottom fluff layer (38) or said top fluf layer (36). 

^ 4. An arttele as in claim 2 or 3, wherein: 

said odor control complex includes: 

i) a citrate buffer carried by said top fluff layer (36), and 

ii) a cart>onate buffer carried by said bottom fluff layer (38). 

^ 5. An article as In one of dainns 2 to 4, wherein: 
said odor control complex includes: 

i) a sheet fomn odor control member (44) including synthetic zeolite material or activated cariDon mate- 
rial, 

ii) said sheet fonm odor control member (44) being disposed adjacent said top fluff layer (36) and be- 
^ tween said top fluff layer (36) and said bottom fluff layer (38). 

6. An article as in one of claims 2 to 5, wherein: 

said odor control complex includes: 

a carbonate buffer (42) disposed on the surface of said top fluff layer (36) adjacent said bot- 
^ tom fluff layer (38) or said sheet fonm odor control member (44). 

7. An article as in claim 5, wherein: 

said odor control complex includes: 

chitin (48), said chltin being carried by said top fluff layer (36) adjacent said sheet fomn odor 
so control member (44). 

8. An article as in one of claims 5 to 7, further comprising: 

f. a coating covering said zeolite material, sakl coating being hydrophobic and permeable to malodorous 
vapor. 

55 

9. An article as in claim 7, further comprising: 

f. a coating covering said chitin, said coating being hydrophobic and permeable to malodorous vapor. 
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10. An article as in one of claims 5 to 9, further comprising: 

f. a coating covering said activated cartwn material, said coating being hydrophobic and permeable to 
malodorous vapor. 

5 1 1. An article as in one of the preceding dalms, wherein: 
said odor control complex includes: 

i) a sheet fonm member (44) including alumlnosllicate zeolite material. 

ii) said sheet form member (44) being disposed between said liquid absorbent material (26) and said 
badcsheet (24), and 

ill) at least one material of the group consisting of sodium bicarbonate, citrate buffer material, chitin and 
carbonate buffer material carried by said liquid absorbent material. 

12. An article as in one of the preceding claims, wherein: 

said odor control complex Includes: 
i) a sheet form member (44) including activated carbon material, 

il) said sheet fomfi member being disposed between said liquid absorbent material (26) and said back- 
sheet (24), 

iii) a coating covering said activated carbon material, said coating being hydrophobic and penmeable 
to malodorous vapor, and 

^ iv) carbonate buffer material carried by said liquid absorbent material. 

13. An article (18) for absorbing bodily fluids and contrdiing malodor created by the presence of the bodily 
fluid in the article, the article comprising: 

a. a liquid permeable topsheet (20); 

b. a liquid impemneabie bacl<sheet (24); 

c. a liquid absorbent material (26) disposed between said topsheet (20) and said badcsheet (24) , said 
liquid absorbent material being positioned to absorb liquid passed through said topsheet (20), said liquid 
absorbent material including: 

i) a top fluff layer (36), 
iO a bottom fluff layer (38), and 

iii) said top fluff layer (36) being disposed between said topsheet (20) and said bottom fluff layer 

(38); 

d. a bacterial growth inhibitor (30) generally disposed between said topsheet (20) and said liquid ab- 
sorbent material (26), whereby liquid passed through said topsheet (20) generally contacts said bac- 
terial growth Inhibitor (30) prior to contacting said liquid absorbent material, said bacterial growth inhib- 
itor including a meltblown insert (32) sprayed with about 5 milligrams of chloriiexidine digluconate in 
solution; and 

e. an odor control complex disposed between said topsheet (20) and said bad<sheet (24), said odor 
control complex including: 

i) carbonate buffered pulp in an amount ranging from about 150 milligrams to about 300 milligrams, 
said cariDonate buffered pulp being disposed in said top fluff layer, 

ii) a sheet form member (44) including about 234 milligrams of aluminositicate zeolite material, and 

iii) said sheet fonn member (44) being disposed between said top fluff layer (36) and said bottom 
fluff layer (38). 

^ 14. An article (18) for absorbing bodily fluids and conbtdling malodor created by the presence of the bodily 
fluid in the article, the article comprising: 

a. a liquid permeable topsheet (20); 

b. a liquid impemieable backsheet (24); 

c. a liquid absorbent material (26) disposed between said topsheet and said backsheet, said liquid ab- 
^ sort)ent material being positioned to absorb Ikiuid passed through said topsheet (20), said liqukl absor- 
bent material including: 

i) a top fluff layer (36), 

il) a bottom fluff layer (38), and 

iii) said top fluff layer (36) being disposed between said topsheet (20) and said bottom fluff layer 
^ (38); 

d. a bacterial growth Inhibitor (30) generally disposed between said topsheet (20) and said liquid ab- 
sorbent material (26), whereby liquid passed through said topsheet (20) generally contects said bac- 
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terial growth inhibitor (30) prior to contacting said liquid absorbent material (26), said bacterial growth 
inhibitor including a meltblown Insert (32) sprayed with about 5 milligrams of chlorhexidine dlgluconate 
In solution; and 

e. an odor control complex disposed between said topsheet (20) and said backsheet (24). said odor 
control complex including: 

i) about 1000 milligrams chitin being disposed in said top fluff layer. 

ii) a sheet form member (44) including about 234 milligrams of aluminosilicate zeolite material, and 

iii) said sheet form member being disposed between said top fluff layer (36) and said bottom fluff 
layer (38). 

15. An article (18) for absorbing bodily fluids and controlling malodor created by the presence of the bodily 
fluid In the article, the article comprising: 

a. a liquid permeable topsheet (20); 

b. a liquid impennneable backsheet (34) joined to said topsheet and fonming a cavity between said top- 
sheet (20) and said backsheet (24); 

c. a liquid absorbent material (26) disposed in said cavity between said topsheet and said backsheet, 
said liquid absorbent material being positioned to absorb liquid passed through said topsheet (20); 

d. a bacterial growth inhibitor (30) generally disposed between said topsheet (20) and said liquid ab- 
sorbent material (26), whereby liquid passed through said topsheet (20) generally contacts said bac- 
terial growth inhibitor (30) prior to contacting said liquid absorbent material; 

e. an odor control complex disposed between said topsheet and said backsheet, said odor control com- 
plex including: 

i) chitin (48) disposed in said liquid absort>ent material, 

11) a sheet fom odor control member (44) disposed between said liquid absorbent material (26) and 
said backsheet (24). 

iii) a liquid impemfieable sheet (52) disposed between said liquid absorbent material (26) and said 
sheet form odor control member (44). and 

iv) a polymeric adsorbent material (56) disposed between said sheet (52) of liquid impermeable ma- 
terial and said backsheet (24). 

16. An article as In claim 15, wherein: 

said bacterial growth inhibitor including a meltblown insert (32) sprayed with about 5 milligrams of 
chlorhexidine dlgluconate in solution. 

17. An article as in one of claims 15 and 16, wherein: 

a. said topsheet (20) being formed of spunbond and defining a plurality of apertures (22) therethrough; 

b. said liquid absorbent material (36) including: 

i) a top fluff layer (36). said top fluff layer Including about four grams of citrate buffered pulp, and 

ii) a bottom fluff layer (38). 

iii) said top fluff layer (36) being disposed between said topsheet (20) and said bottom fluff layer 

(38); 

c. said chitin having a mass of about 1000 milligrams; 

d. said chitin being coated with sufficient fluoropolymer to render said coated chitin hydrophobic yet per- 
meable to malodorous vapor; 

e. said coated chitin being disposed on the surface of said bottom fluff layer (38) facing towards said 
top fluff layer (36); 

f. said sheet form odor control member (44) including: 

i) about 117 milligrams of aluminosilicate zeolite material, 

ii) said zeolite material being bound to a cellulose web of softwood Kraft paper, 
ill) said zeolite material being bound to said web by a polyvinyl alcohol binder, 

g. said sheet fom odor control member (44) being disposed between said bottom fluff layer (38) and 
said backsheet (24); 

h. said sheet of liquid impermeable material (52) including a sheet of KPR meltblown; 

i. said sheet of KPR meltblown being disposed between said bottom fluff layer (38) and said sheet fomi 
odor control member (44); 

j. said polymeric adsorbent material having a mass of about 100 milligrams; and 

k. said polymeric adsorbent nnaterial (56) being disposed between said sheet (52) of KPR meltblown 

and said backsheet (24). 
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18. An article (18) for absorbing bodily fluids and controlling malodor created by the presence of the bodily 
fluid in the article, the article comprising: 

a. a liquid permeable topsheet (20) formed of spunbond and defining a plurality of apertures (22) there- 
through; 

b. a liquid impenmeable backsheet (24); 

c. a liquid absorbent material (26) disposed between said topsheet and said backsheet, said liquid ab- 
sorbent material being positioned to absorb liquid passed tiirough said topsheet, said liquid absorbent 
material including: 

i) atop fiuff layer (36), 

ii) a bottom fluff layer (38), 

iii) said top fluff layer (36) being disposed between said topsheet (20) and said bottom fluff layer 
(38); 

d. a bacterial growtii inhibitor (30) generally disposed between said topsheet (20) and said liquid ab- 
sorbent material (26), whereby liquid passed through said topsheet (20) generally contacts said bac- 
terial growtii inhibitor prior to contacting said liquid absort^ent material (26), said bacterial growth inhib- 
itor (30) including a meitblown insert sprayed with about 5 milligrams of chloriiexidine digluconate in 
solution; 

e. an odor control complex disposed between said topsheet (20) and said backsheet (24), said odor 
control complex Including: 

I) about four grams of citrate buffered pulp disposed In said top fluff layer. 

ii) about 1000 milligrams of chitin, said chitin being coated with sufficient fluoropolymer to render 
said coated chitin hydrophobic yet pemieable to malodorous vapor, 

iii) said coated chitin being disposed on tiie surface of said bottom fluff layer (38) facing towards 
said top fluff layer (36), 

iv) a sheet form member (44) including about 117 milligrams of aluminosillcate zeolite material bound 
to a cellulose web of softwood Kraft paper by a polyvinyl alcohol binder, 

V) said sheet form member (44) being disposed between said bottom fluff layer (38) and said back- 
sheet (24), 

vi) a sheet (52) of KPR meitblown disposed between said bottom fluff layer (38) and said sheet fonm 
member (44), and 

vii) about 100 milligrams of polymeric adsorbent material (56), said polymeric adsorbent material 
being disposed between said sheet (52) of KPR meitblown and said backsheet (24). 

19. An article (18) according to one of the preceding claims wherein the article is an incontinent garment 

20. An article (1 8) according to one of claims 1-18 wherein tiie article is a diaper. 
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